Hypoxanthine-xanthine oxidase-related defect in polypeptide chain initiation by endothelium.
After exposure to O2 intermediates generated by the hypoxanthine-xanthine oxidase system (HX-XO), the rate of [3H]phenylalanine incorporation into total proteins in cultured endothelial cells was markedly reduced. This reduction, which was prevented by catalase, could not be explained by 1) changes in amino acid pools, 2) increased rate of degradation of newly synthesized proteins, 3) impaired poly(A)+ RNA synthesis and efficiency, 4) decreased rate of amino acylation. On the other hand, the increase in the monoribosome-to-polyribosome ratio suggested that translation was affected at the level of chain initiation. Further analysis indicated that 40S initiation complex formation was normal, whereas the assembly of 80S initiation complex was inhibited. Results from reconstitution experiments showed that both normal and treated ribosomes could support normal protein synthesis in the presence of normal initiation factors (IFs). In contrast, IFs from HX-XO lysates did not support normal protein synthesis with ribosomes from either source. Thus, the effect of XO treatment on protein synthesis appears to be an initiation defect related to decreased IF activity and/or availability.